Lactoferrin gene promoter: structural integrity and nonexpression in HL60 cells.
Lactoferrin is a member of the transferrin family of iron-binding proteins. It is found in several glandular epithelial tissues and human neutrophils, where it is localized to secondary granules. To examine the mechanisms controlling lactoferrin gene expression in neutrophils and defects in its expression in acute leukemia, we have cloned a lactoferrin cDNA from a chronic myelogenous leukemia library, and used it to obtain genomic clones representing the chromosomal lactoferrin gene. Using polymerase chain reaction, primer extension, and S1 analysis, we have identified the 5' end of the lactoferrin mRNA. We have defined a putative promoter region for the gene, and characterized its first two exons. In addition, we have examined the structure of these regions in DNA from HL60 cells. HL60 is a leukemic cell line that undergoes phenotypic neutrophil maturation on exposure to dimethyl sulfoxide (DMSO). However, the cells cannot be induced to express any secondary granule protein genes. We have shown that the 5' end of the lactoferrin gene, including the putative promoter region, is entirely normal in HL60. By Northern analysis, nuclear run-on studies, and primer extension assays we have shown that the gene is not transcribed in DMSO-induced HL60 cells. This supports the hypothesis that the defect in HL60 is an abnormality in the production or activity of a transacting regulator of lactoferrin gene expression.